Structural and functional analysis of cyclophilin PpiB mutants supports an in vivo function not limited to prolyl isomerization activity.
Escherichia coli cyclophilin PpiB is a peptidyl-prolyl cis/trans isomerase (PPIase, EC: 5.2.1.8), involved in the negative modulation of various bacterial processes, such as swimming and swarming motility and biofilm formation ability. In this study, we show that PpiB possesses also a chaperone function as it can prevent the thermal denaturation of citrate synthase even with essentially eliminated PPIase activity. We demonstrate, using active site mutations, that the PPIase activity of PpiB is required in all processes, except for the negative effect on swimming, indicating a possible isomerase-independent function. Additionally, we show that the reduced PPIase activity of PpiB does not prevent the association with all prey proteins tested and that the PPIase active site is not involved necessarily in each association. We also used a random mutagenesis approach, to identify amino acid residues apart from the catalytic site, which are necessary for PpiB function. The combination of enzymatic studies concerning the PPIase and chaperone activities of each mutant protein, with structural analyses based on 3D models, provided further insights into the effects of the mutations on the function of PpiB and showed the importance of structural features in addition to the catalytic site, for its in vivo role.